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ABSTRACT 
We have carried out high-resolution, long-wavelength ZUE observations and ground-based photometry of 
the 6 Scuti star Cas. The ground-based observations were used together with previous results of Antonello 
et al. to ensure that the ZUE observations were correctly phased relative to the photometric variation. Fluxes 
for the emission core of the Mg 11 k 12796 line were obtained from the ultraviolet spectra over several cycles 
in 1986 and 1987. We found that there is an increase in the emission during part of the cycle but it occurs 
near minimum light in contrast to another 6 Scuti star, p Pup, and the classical Cepheids where it occurs near 
maximum light. The mean level of chromospheric activity is comparable to other early F dwarfs. 
Subject headings: stars: chromospheres - stars: Delta Scuti - stars: individual (P Cas) - 
ultraviolet: spectra 
I. INTRODUCTION 
Fracassini and Pasinetti (1982) surveyed 6 Scuti variables for 
chromospheric emission in the Mg 11 h and k lines. Even 
though they observed each star at only one phase of its varia- 
tion, emission was clearly present in three of the stars and was 
possibly present in three others. This result supported the 
earlier studies of Le Contel et al. (1970) and Dravins, Lind, and 
Sarg (1977) in which weak chromospheric emission was found 
in the cores of the Ca 11 K line for the 6 Scuti stars y Boo and p 
Pup. 
The discovery of chromospheric activity in the lowest lumi- 
nosity Cepheid strip stars suggests a parallel with the activity 
which has been observed in the classical Cepheids (Kraft 1957; 
Schmidt and Parsons 1984). The activity in those stars was 
found to be dependent on the phase of the pulsation, and 
Schmidt and Parsons suggested that the pulsation has a signifi- 
cant influence on the chromosphere. In addition, the Mg 11 
emission lines for the classical Cepheids indicated geometri- 
cally deep chromospheric regions and large-velocity gradients. 
Subsequently, Fracassini et al. (1983) studied a series of 
spectra covering one and a half cycles of p Pup, one of the stars 
from the survey with obvious emission. As expected, the 
strength of the emission varied through the cycle with a peak 
near maximum light (see their Fig. 3b). For an interval around 
minimum light the emission is relatively constant but is always 
present. 
Garbuzov and Andrievskii (1986) discussed the excitation of 
chromospheric emission in 6 Scuti stars and concluded that 
heating by a pulsation-generated shock could explain the 
observed behavior. 
In the present paper we discuss ultraviolet spectra for the 
star P Cas. This star was discovered to be a 6 Scuti star by 
Millis (1966). It has a period of a tenth of a day and a spectral 
type of F2 111-IV. Although it is somewhat hotter than p Pup 
(F6 IIp), which reduces the contrast between the photosphere 
and the chromospheric emission, Kondo et al. (1972), Ayres, 
Marstad, and Linsky (1981) and Fracassini and Pasinetti 
(1982) reported Mg 11 emission. It is therefore a good candidate 
for more detailed study. 
Beta Cas is listed as a spectroscopic binary in the Bright Star 
Catalog and elsewhere based on a study by Mellor (1917). 
However, more recently Abt (1965) and Yang, Walker, and 
Fahlman (1982) concluded that there is no evidence to confirm 
that result. We will therefore consider P Cas to be a single star. 
11. THE OBSERVATIONS 
a) ZUE Observations 
We obtained two series of long-wavelength, high-resolution 
ZUE spectra of P Cas. The first spanned an interval of 5.5 hr 
(2.2 cycles) on 1986 September 213 (Julian Date 2,446,676-7), 
while a second series on 1987 November 11 (Julian Date 
2,447,111) was exposed over nearly three cycles. A single 
spectrum was also obtained on 1987 August 19 (Julian Date 
2,447,027). The spectra are listed in Table 1 with the Helio- 
centric Julian Date, the phase in the pulsation cycle, and fluxes 
discussed below. In calculating the phases we used a period of 
0.10101 days (Antonello, Pastori, and Poretti 1986). For the 
data from 1986 the epoch of maximum light was taken to be 
H.J.D. = 2,446,704.557 (E. Antonello, private communication) 
while for the data of 1987 we used the epoch H.J.D. = 
2,447,119.1 17 which is discussed below. Although the exposure 
times, 1-2 minutes, are short compared to the period, the gaps 
Guest Observer with the International Ultraviolet Explorer satellite. 
Staff member of the International Ultraviolet Explorer Observatory, at the between imposed by the readout time of the 
Laboratory for Astronomy and Solar Physics, N4SA Goddard Space Flight amount to about a quarter of a cycle. This restricted the Sam- 
Center. pling during any one cycle but having covered more than two 
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